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Methods of Russia's Kurchato? Institute Studied for 
Recording and Processing Transmission Holograms 
964D0463A St. Petersburg OPTIKA I 


SPEKTROSKOPIYA in Ru:sian Dec 95 
No 6 pp 1014-1017 


[Article by A.G. Petrashen, V.N. Rebane, and TK. 
Rebane, St. Petersburg State University. 198904 Sv. 
Petersburg, Russia; UDC 539.186.3] 


(FBIS Summary} Materials deveioped in the Russian 
Scientific Center (RSC) “Kurchatov Institute” were ex- 
amined to determine the feasibility of transmutting holo- 
grams and holographic optical clements. Two types of 
developers and several bleaching processes were em- 
ployed. The relationship of the diffraction efficiency as 
a function of exposition and the energy noise spectrum 
was used as a criterion of the recording quality. The 
materials and thei processing procedures were effec- 
tively evaluated based on the sensitivity to the holo- 
graphic recording, brightness of the roconstructed im- 
age, signal-to-noise ratio and maximum possible vol- 
ume of recorded information. The maximum diffrac- 
von efficiency, obtained with the tests, was 58 perceent 
The results demonstrated that the materials can be used 
for recording the transmitting holograms when a high 
diffraction efficiency and a low noise level are required 
In some cases these materials can replace bichromate 
gelatin. Because of a wide range of spectral sensitiza- 
on, these materials can be employed in unique situ- 
ations. Tables listing best values of the diffraction ef- 
ficiency of some processes and best values of signal- 


ELECTRONICS 1 


1o-nomse fio, as well as curves of the diffracuon cffi- 


ciency atc provided. Figures 4, references 6: 4 Russian, 
2 Western. 


94D0463B8 St. Petersburg OPTIKA! 
SPEKTROSKOPIYA in Rusman Dec 95 
No 6 pp 1018-1025 


[Arucie by A.A. Berezhnoy, Vavilov State Opucal tast- 
tute, St. Petersburg, Russia; UDC $48.0-537;548.0-535) 


[FBIS Summary] The feasibility of increasing the cfh- 
ciency of electrooptic methods for recording clectronic 
images by ermmploying a quadrature clectrooptx effect 
is demonstrzied. Use of materiais capabic of “hanging 
their index of refraction under impact of clectric fields 
of electron images oa thei surface as a way to qual- 
itatively improve scusitivity and increase the optical 
spectral range of recorded images is discussed. Char- 
acteristics, which determine the efficiency of record- 
ing procedures on plates of a transparent ferrociectric 
ceramics and lead magnoniobate PhMg, .Nb_,O( PMN) 
monocrystals as a function of spatial frequency of the 
clectron charges grating and its angular orentavon arc 
also discussed. The feasibility of increasing the record- 
ing efficiency with a decreased plate thickness of the 
electrooptic material is Gemonstrated. Figures 2, table 
1, references: 7 Russian 
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Mascow-Novosibivsk Fiber-Optic Link Planned 


WPSO079 Moscow VESTNIK SVYAZI in Russian 
Oct 95 No 10, p 15 


[FPBIS Translated Text} The State Commission for Blec- 
tical Communications has reviewed technical and eco- 
nomuc estimates for the construction of a fiber-optic 
communicatons link between Moscow and Novos- 
bersk. 


Over a significant segment of this 1680-km linc, &- 
strand fiher-opuc cabic and a STM-16 high-speed trans- 
mussion system arc employed. This routes the flow of 
southbound international traffic (via Palermo and Is- 
tanbul) to international tclephone cachanges in Aksay. 
Moscow, St. Petersburg, Samara, Yekaterinburg, and 
Novositursk as well as the flow of transit traffic from 
Western Europe to the countries of East Asia. The link’'s 
throughput rate makes it possible to resolve problems 
associated with the digitization of the national nctwork, 
thereby increasing the volume and quality of interna- 
vonal communications 


The Commission acknowledges the technical and eco- 
nomuc estimates for the construction of the fiber-optic 
communications link as correct and generally valid, hav- 
ing drawn the attention of the appropriate planning factl- 
ties upon the inadequate handling of issucs Concerning 
provision for the viahility of the fiber-optic communica- 
vons link under externa! conditions, mutual redundancy 
with respect to the communications lines of other insti- 
tubons and other corporate bodies (the Ministryof Rail- 
ways, the Russian joint-stock company ‘EEDS Rosen,’ 
ck .), and the insue of the completion of the construction 
of a network node in the Trans-Don region 


The Commussion’s resolution envisioned the swrichover 
of southbound lines of communication, traversing 
Ukrainian territory, to the Moscow-Novositursk fiber. 
api commumcavons link The planning zuthorities 
m charge during the design and construction of south- 
hound communmcations links should consider mutual 
coordination with the Moscow-Novosihirsk filer -optic 
lnk. 


Ukraiee: INFOCOM Offering American 
Satelitte-Rased Telecom Services 

W4DOB7RA Kiev NARODNA ARMIYA in Rucman 
13 Mar p?7 


[Unattnbuted advertisement based on INPFOCOM and 
EUROINDEX materials: “State-of-the An Satellie 
Communcavion Technologies | 


(PBIS Translated Text) Several decades ago. when 
sateiine Commumcation was just stating to develop. 
b ge antennas the size of five-story hudings were hull 
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throughout the world. They were broadly touted as the 
state of the aft with respect to science and technology, 
which may be why many people stl! associate satcline 
communication with the gigantic refleciors of parabolic 
antennas 


But, during the last decade, owing to the swift de- 
velopment of clectromics and space technologies, saicl- 
lite Communication also underwent fundamental change 
Without loading your attenvon down with unnecessary 
technical details, our desire 15 10 talk about new satcliitc 
communications possifiliiies 19 support of management 
To this end, INFOCOM is offering sateline communi- 
Cation stations and actworks that will provide onc, as 
their owner, access to developed international actworks. 
permitting one to exchange information with the whoic 
world. In addition one will be able to create one’s own 
satellite commumcaton nctwork that is independent of 
land-based Commumcations 


VSAT satellite communicaticn stations are attracting the 
greatest interest today They allow the estahiishment 
of both data transmission and channels for tclephone 
communcation with Europe, America and Africa 


The abtveviation VSAT (very small aperture termenal) 
is apphed to satellite Commumcation stations having an- 
tennas with diameters ranging from 0.9 m to 24 m 
However. VSAT satelite Communication actworks we 
characterized not only by antenna size Dut also by the 
way in which one user's access to another ms set up 
Here, the analogy with computer data transmission net- 
works, in which one of the more powerful computers 
plays the managing role in the network (that is, the 
server), is particularly apt. In a satelite communica- 
tions nctwork this role is played by a central of, as it 
is usually called, a hub station (in English, a switch 
board). It is equipped with an antenna having sv?tstan- 
tially large dimensions (usually 6-9 m), a more powerful 
transceiver, and a powerful computer enahing commu 
mcations within the actwork. Peripheral user stavons 
which consist of two parts—a small antenna with a di 
ameter ranging from 1.2 m to 24 m and an internal 
module the size of a personal Computer—are sequen 
tially polled hy the hub station, and an appropriate com 
mumcatvons channel is estahiished a nceded 


Let ws chamine the mow typical crample 

communication with Europe. The seed for it arises in 
commection with the absence of normal Communi ations 
over general-purpose channels. a circumstance which 
is nowadays typical even of Kiev, sot to mention 
other regions of the Ukraine. Moreover, in an entire 
series of cases, when the demand for communi ation is 
sulficsently large, exceeding af average of |-2 hours a 
day, ownership of one's own sateline-hased telephone 
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chanae! becomes economically more advanlagcous. 
Finally, high-quality satcilte channels with a minimum 
amc. of switching ac preferabic to tclephone chan- 
acis when ut comes to establishing Communicalion with 
Western information actworks. And so. for establishing 
communication with Europe, one should oun a 
VSAT station and sci it up on the roof of a building or 
with proximity of tha! place where once plans to install 
& telephone, computer, facsimile device, muni-PBX, 
cic. We hasten to strcss the fact that the cguipment 
should be purchased only from a firm posscssung 
the right to offer operator services. For crappie, the 
firm INFOCOM-SK, which has a license from the 
Ukrainian Ministry of Communications for the design, 
installation, and servicing of satelite Communications 
systems, and which is also af authorized distribuior 
for America’s Hughes Network Systems (HNS), can 
interconnect its users stavons with Wesiers peneral- 
purpose tclecommunicavons nctworks, via a hub—a 
centralized ground stati. 


Let us assume that a bub iccated in Berlin is chosen 
Then, when someone calls from one’s firm, the user 
will be connected by satelite to this centralized sa- 
tion, ’ Nich has access to the general-purpose terrestrial 
telephone network. Prom there, still via terrestrial chan- 
nels, the user is interconnected with users in Europe, 
the USA (via trans-Atlantic cable) and Asia—with those 
regrons with which Berlin has normal commumcations 
over ground-based channels. (The operating firm has at 
its disposal information on the regions with which it 
COMmMuniC ales ) 


The per-minute rate for a telephone conversation plays 
a significam role in the chowe of the location of 
the bub. If the customer needs to Communicate more 
frequently with a particular country, i is better to seck 
Out operators associated with an in-country hub station 
The cost of the satellite channel would remain almost 
the same in this case, and there would be significantly 
less need to pay for ground-based channels 


When the sumber of calls is sufficiently large, « would 
be more preferable to lease a communication channc! 
for a month or more. Thus, if the monthly cost of the 
satelite channel is on the order of DM 18.000 a call load 
averaging four hours a day over a 25-day period would 
work out to DM180 for an hour of calls, and DM3 for a 
minute, When a channd is leased on a long-term basis, 
its Cost can dimunish 


Let us cxanune another crampie—the need for es- 
tabiishing sateline communication hetween two pornts 
where general purpose telephone lines are either ab- 
sent of ae in extremely unsatisfactory condition (Thies 
caamplc is typical of a Ubrainian province.) In like 
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fasion, Commumcations can be estabiishod with, say. 
the Ukraine's peacekecping subunits in the former Yu- 
gosiavia of Angola in this case VSAT statoms would 
have to be installed af both ends of the planned satclinc 
commumcavon channci. Spcit out in (applacabdic) proto- 
cals, the INFOOCOM firm has the techaical Capacity for 
establishing communications hetween them directly via 
satellite 


But the main aca for which VSAT idcology was devel- 
oped is data transmusson over satcline Communx atlons 
actworks. Consegucnily, bringing together lacal com- 
puter actworks located comssderatic distances apart i 
a domain in which sesther conventional telephone nct- 
works nor fiber opuc oncs can compete. S.vciine net- 
works are significantly superior to all others im the qual- 
ity of services proffered even in the USA where a we 
know, general-purpose tclocommuna ations afe in an C1. 
cellent state 


Depending upon the equipment used, the customer 
may be provided with a ‘wanspwent channel for 
transmitting Gata ai rates ranging from ° 4 kilotuts per 
second to &.4 megabits per second. A wgnal from one 
Station to another traverses the path from the Earth 
to the satelite twice—that is, a distance of not bess 
than 140,000 km, and therefore 1 s “delayed for not 
less than 0.5 seconds. However, this discrepancy 
not sensed by the nctwork user. He should he much 
more concerned abort the price for the communi ations 
traffic. In this case, the price is very favoratic, even 
when the volume of information to he tranemitied is 
insignificant. The usual price of transmutting | megabyte 
is on the order of $20 


INPFOCOM-SK is now building and imetalling its own 
satelite Commumcavon sysiem contro: center—a huh 
station, which will make it possible to utilize the pows- 
bilities of satelite Communication more effectively, es- 
pectaily im the case of a weer whose network resources 
have a control center in Kiev 


Let us consider the technical possibilities of the system 
to be built. The satelite commumcations actworks de. 
scribed above were characterized by a specialized func 
tonal onentation They provide esther for data rans. 
won coupled with optional telephone services oF tele- 
phone communk avon with additonal possMlives for 
data ransrussion, in nerther case simultancously ensur. 
ing same-price service for one of the other form of com 
munication. INFOCUM-SK, heing a distributor for the 
American firm HNS, © equipping iteclf with « hybrid 
satelite commutcaton sysiem developed hy HNS in 
1994. being Dased upon the ground statiom of HES 
a provider of high-quality data transmission vervices 
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and wiephony (sce figure). The HES system consists 
of a sateline Dunes Communication actwork (ISBN). 
which provides muluple access by frequency and ume 
mulupiciing. and a iaicilie tclephone cominunx ation 
wetwork with on<iemand channc! allocaton. The by- 
ted satcline Comemumcatvon sctwork itself structurally 
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unites a satcline (intcisal-515. woth a Wanwbon to tc 
mate to Intcisal-702 im 1996), 2 comval bum stabon 
and HES user hytrx’ ground stavoms The satciiuc’s 
rone of operaion covers Westers and Eastern European 
terruory as ta as the western regions of Russa, as wel! 
as some parts of the Nes East 
































Satelite ( ommunication System Based on HES Hybrid Stations 


Key: —1. Switchboard —2. TES sctwork equipment —}. Computer —4. Control system 
equipment —6. Data transmission —7. Voice communication —&. Ground-based PC workstation 


S ISBN actwork 
¥ Telephone 


ground station —10 Control automatic telephone exchange —!! Hyhrid grownd station 


The central station for switching data among any of the 
HES network statvons provides commun avon hetween 
users and carries owt all of the tasks of controlling the 
ground-based satelite (ommunnk abons slabons. im bud. 
ing administration, reconfiguration. the setung of op- 
crating modes for code equipment. equipment for user 
stabons and diagnostics 


The capatilives of a hytrid satelite Communcabon net. 
work have #0 equals in the terms of spectrum of com 
mumcaton services The integrated satellite business 
Communk avons aetwork provides for transmission of 
data for network customers in a connectng configura 
than “one to all others. using more than |(0 channe! and 
network protocols, including X25. TCPYIP. SNA etc 
The ISBN uses wutgoung channels eit a throughput of 
128 kilotets per second of $1) kilotuts per second The 
sumber of incomung channels connecting to cach out 
going channc! can be varied from | to V2 depending 


on the anticipated loads and the reeponse time needed 
Joomt access wang frequency and time muluplesing of 
the channels and swiiching of the incommng channels 
make it possible to have several VSATs working im the 
acteork —«housands of terminals 


As ta as the possitelities of TES of HES stations ae 
concerned, they allow creaveon of terrrtonally dutrihuted 
institutional octworks In Gus case, within an HES 
network, a principle was crmployed wherehy satelinc 
communkcation channcls are not ngidly assigned to a 
discrete user hut are instead provided to hem on reques! 
HES stavons provide telephone communk avon as wel! 
as Gata Wanememon (using X25 and PCPYIP protocols) 
among all users of the nctwork 


We aote i comtesmon that there we sow more than 
}07. 00 weers of VSAT networks 9 the world Sateline 
COMMUERK shone services are in a Particularly developed 
state in the USA. Ie Borope Gus process war artificially 





report mey comtam copynghted matenal ( pyng am! 
@ prdiaed ethod prmnsae of Ge onpyngh cone: 











16 May 1996 TELECOMMUNICATIONS s 


constrained by high feesfor installing and using satcline §= from the United Nations, RANK XEROX, SITA. R 
communications systems. However, after they were J. Reynolds Tobacco Istcrastional, and the REUTERS 
Grumatically reduced, and Gone away with aliogetbor§8 = Agency in Kicy heave become customers of Gu firm 
in some places, Burope underwent a veritable boom The Ubrainias Ministry of Defense is using Oe services 
© satelite communication. from 1993 two 1994. Ge of INFOCOM two access the Internct 


sumber of VSAT stations almost doubled here. Up to 
the ume of this arucie’s publication, in Ge Ubraice, institutions and cnlerprises interesiod in developing 
only the limited joint-stock company, INTOOCOM-SK. cooperation ip the Ukraine and abroad we duplaying 


was in place and more that 30 satelite commanicatbons § = uncreasingly greater interest in state-of-the-ari saicline 
station of various types were in operation. Delegations communication techsologies 
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Rewis: Peateres of Structural-Phase State of 
Surface of Titantem Alloys Exposed to Powerful 
los Beam 


H4DOSWOA Moscow POVERKHNOST. FIZIKA 
RHIMIVA,. MEKHANIEKA 2 Rusmon Dec 95 
No 12 pp 68-72 


|Aricle by Gl. Germg. VS. Kowrwchak and TK 
Panova, Omsk State University (manuscrct received 25 
jun 9S). UDC 669.14.018:621 046.537.5449) 


(PBIS Sumnury| The objective of thus study was « 
clarification of the role of vanous phenomena otmerved 
during Ge process of hardening of ttanrum alloys and 
a determination of the relative importance of cach of 
them. This required a clarification of the nature of the 
phase and structural wansformations im the titanum 
matrin. Structural changes im surface layers cf (a + 
3)titamum alloys under the influence of a 

ion bearn were studied, and the influcnace of imal 
state of he alloys on the structural-phase changes 
wanepiring in them are demonstrated. The types of 
alloys investigated were VT-4 with two types of inital 
structure (( Oarse-grained  4- globular) and VT- 
8 with a globular structure wapact of a powerful 
ion beam on the surface of (a + )-titanium alloys 
with these differem imitial structural types results is 
the formation of a spatial region with a chaacteristx 
morphology. composiion and macrohardacss The 
observed & cs in structure of the transition zonc 
for Gtantum alloys with a differemt tnitial structure we 
evidently related to the substantial difference in the 
energy cipenditures required for transformation of a 
coarse-grained structure into a fine-gramed structure 
The impact of a powerful jon beam is characterized 
by wave deformaton, manifested in the drawing out of 
the grains in the direction of wave aion. The 
appearance of a pitted surface is evidently related to 
hear nonumformity and influence of the forming vapor. 
plasma cloud. Pigures 4. references. 7 Russian 


Resta: Pull Profile Analysis of Diamondiike Film: 
Described 


W4DOSWOR Moscow POVERKHNOST FIZIKA 
KHIMIVA, MEKHANIEA in Ruasman Dec 95 
No 12 pp 87-91 


[Article by A.D. Borhko, AP. Kotvev, DA. Korneyev, 
LP. Chernenko, and DM. Shirokov, Joi Nuclew 
Research Institute, Dubna (manuscript received 25 Jun 
9S) UDC 599.171 016) 


(PBIS Summary) Carbon diamondlike films 


(CADLF) comtaiming tungsten umaque me hans al 
chemical and clectrce properties. The depth profiles of 
the conceatraion of all slements present in CADLF 
were ottained by joint processing of the spectra of 
Rutherford and resonance «x attering of helhum protons 
and soma, recoil protoms and characteristx 1-radiation 
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Nondsstractive suicew physecs methods were used 
the: sesearch. The fem used mm the cuperemecnts wore 
grown on diclectrx substrates om a d< dhode react. The 
tengeicn was wtraduced inte Ue growing him Py mag- 
acvon spraying C-S: scif-stabelizing amorphous stra. 
tures create an sdcal matrn for (oe traduction of van 
ous nctals. A untied scif<conusticnt CADLF made! was 
constructed and a full profile analysts @ a nanometer 
wale was made. Useng the mode! and evalyers studies 
were made of series of CADPL sampics. The tall cycle 
of analyses of samplcs wxcluded ee ‘o.lowung caper- 
ments: |. Measurement of the Rutherford hackscaticring 
spectra of belrum toms, 2. Measurement of the backscal- 
(wing spectra of hchum tom aea the known resonance 
m the clastx scatienng of helem toms on onygen a 
an energy 1045 McV. * Measurement of the spect 
of recs! protoms dunag bomhardmem of the sample by 
helum sons, 4. Measurement of the hackscaticring spec: 
va of protom feat fcsomance mm the clastix scattering of 
protons on carbon at an energy 1.73 MeV. 5. Measure- 
ment of the spectra of characteritix 1-radiabon cacted 
by protoms in CADLF. The results o®tamned im one of the 
samples of this series are given. The research domon 
strates the broad posstulities of nondestructive nuctear 
physics methods mm the solution of tomety proe berms if 
solid viate physics. Figures $, references. 2 Western 


Ukraine: Structural Features of Weldable 1 t<entem 
(a + 9)-Alloys of T)-Al-Mo-Nb-.V-77 System 


W4TDMR? Kepw AVTOMATICHE SKAYA SVARKA 
in Russian Jan W No 1. pp 4-9 


[Article by VN. Zamkow, dacter of tchaical woenoes 
and VF. Topolskiy. candidate of techekal sciences 
Electric Welding Inetetuce semen Ye ©. Paton, Ukranian 
National Academy of Scrences. Ye Ye Viasenko, en 
ginesr, NP. Kushnareva. candetate of physcal and 
mathematical scrences, and MN Muaesryenko, eng 
neer, Metal Phywcs Institute, Ukranian Natonal Acad 
emy of Sciences ‘manuscript received & Jun 9S, UDC 
621.791.6609 299:620 18 S99 67) 


(PBIS Summary! The titanium io ¢ 1) alloy SPS of the 
Ti-Al-Mo-Nb- V -Zr system im cast and formed states has 
higher plasticity characteris then other tttamem a 
loys. The alloy S°15 is recommended & « Construction 
material, heing characterized hy a goad comPnation of 
sength and plastx properties m a wide temperature 
range and cacelient resistance to corrowon Purther im 
provement in the alloys of the system om the direction 
of an mcrease in the concentration of mohum and vana 
drum and a decrease in the coment of alumenum. moly> 
denum and nircontum led te creation of the alloy SPISU 
which also has pord strength and plastic properties A 
study was made of the postive influence of miotwum 
and vanadwm on the phywcomachancal properties of 
these two alloys, as a poent of departure wang the well 
known (a ¢ | alloy) VT4 (@) percent @-phasc) Mi 
crostfuctural deta ave Gecuseed Weth an mcreaee 





report mey comtam copynghted maternal ( pying and feermemete rn 
» probned evi permuam of the copyngh! oe ner: 

















FBIS-UST-96-019 
16 May 199% 


the content of niobium and a simultaneous decrease in 
the content of aluminum, molybdenum and zirconium in 
(a + {3} alloys in the Ti-Al-Mo-Nb-V-Zr system there 
is a considesable pulverization of the structure of the 
phase components, as well as a tendency to a change 
in the morphology of the phases from platy to acicu- 
lar. The atoms (oxygen, nitrogen) introduced into the 
S-phase are redistributed during aging into the a-phase 
and to the interphase a/; ies. The boundaries of 
the microstructural grains of the alloy SP15 are enriched 
with aluminum and vanadium; in the alloy SP1SU the 
degree of their enrichment is reduced. Figures 5; refer- 
ences 10: 4 Russian, 6 Western. 


Ukraine: Electron Microscope Study of Structure 
of Weldable Titanium (a + 9)-Alloys of 
Ti-Al-Mo-Nb-¥-Zr System 


964D0644A Kiev AVTOMATICHESKAYA SVARKA 
in Russian Feb 96 No 2, pp 11-14 


[Article by P. Yu. Volosevich, candidate of physical and 
mathematical sciences, Ye. Ye. Viasenko, engineer, N. 
P. Kushnareva, candidate of physical and mathematica! 
sciences and M. N. Musiyenko, engineer, Metal Physics 
Institute, Ukrainian National Academy of Sciences, and 
V. N. Zamkov, doctor of technical sciences and |. K. 
Tyupko, engineer, Electric Welding Institute imeni Ye. 
QO. Paton, Ukrainian National Academy of Sciences; 
(manuscript received 28 Jun 95, after revision 20 Oct 
95) UDC 621.791.052:669.295:620. 18:539.67] 


{[FBIS Summary} The background for this study was 
outlined in a recent article by V. N. Zamkov, et al. 
in this same journal, No |, pp 3-9, 1996. The well- 
known VT-6 (a + /)-alloy (90 percent a-phase) was 
selected for comparison of the nature of the structural 
change in the alloys with their alloying by niobium. An 
electron microscope study confirmed a more disperse 
(by a factor 5...10) structure of the decay products 
in the alloys SP1S and SPISU in comparison with 
the alloy VT-6, evidently attributable to the presence 
of niobium in the alloys. The research indicated that 
there are two types of decay in an alloy with a higher 
niobium concentration. With a laminated structure of 
the (a + J)}-phases mixture the decay occurs along the 
boundaries and spreads into the vepths of the primary 
a-phase; with an increase in the volume of the 3 phase 
there is decay within the latter, transpiring in a definite 
crystallographic direction. A favorable combination of 
structural parameters is attained in a foil of the SP1SU 
alloy: recrystallized fine grains of the a-phase (the size 
of which is evidently limited by the thickness of the foil) 
and decay products in the form of an (a + §)-mixture 
with a high degree of dispersion. Figures 3, references 
5: 3 Russian, 2 Western. 
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Ukraine: Influence of Jet-Abrasive Processing in 
Course of Plasma Spraying on Resistance of Nickel- 
Based Coatings to Erosion 

964D0644B Kiev AVTOMATICHESKAYA SVARKA 

in Russian Feb 96 No 2, pp 20-23 


[Arucle by S. L. Revo, candidate of physical and 
mathematical sciences, and N. N. Dashevskiy, scien- 
tific specialist, Kiev National University imeni Taras 
Shevchenko, and A. L. Borisova, doctor of technical 
sciences, Electric Welding Institute imeni Ye. O. Pa- 
ton, Ukrainian National Academy of Sciences; (manu- 
script received 16 Mar 95, after revision S Apr 95) UDC 
(621.793.72-761 -539.9}:669.245620.193.1] 


{[FBIS Summary} A study was made of the possibility 
of enhancing the performance characteristics, especially 
resistance (0 crosion, of items with nickel-based plasma 
coatings by their exposure to a stream of abrasive part- 
cles during the application of the coatings. The structure 
of the plasma coatings produced under conditions of a 
jet-abrasive impact is characterized by improved proper- 
ties. These include, in particular, a decrease in the poros- 
ity of the coatings by a factor of not less than two and 
also an increase in the degree of microcrystallinity and 
uniformity of the phase composition in the thickness of 
the coatings. In addition, both in samples with coatings 
produced by ordinary spraying and in samples obtained 
with jet-abrasive processing the effect of an improve- 
ment in their damping properties is retained, whereas 
the level of internal stresses in both cases virtually does 
not change. For special purposes jet processing with the 
participation of particles wetting the coating makes pos- 
sible an additional increase in its density and ensures 
a given change in the properties of the surface layers 
(such as electrical and thermal conductivity, resistance 
to corro*.on, cic.). All these factors in general favor an 
increase in the resistance of the samples with coatings 
to acroabrasive erosion and can be used for increasing 
the useful life of gas-turbine aircraft engines. Figures 2; 
references: 11 Russian 


Russia: Ceramics Produced by Combustion 
964DOS96A Paris L’USINE NOUVELLE in French 
IS Feb 96 p 66 


[Article by Christian Guyard: “Ceramics Manufactured 
by Combustion’; introductory paragraph in boldface as 
published] 


[FBIS Translated Text) Developed in Russia, this 
ceramics manufacturing process is simple and fast 
and does not require large facilities. 


The process bears some resemblance to aluminothermy, 
in which a mixture of aluminum powder and iron oxide 
is burned to produce a solder. The fact remains, how- 
ever, that the synthesis of ceramics by self-propagated 
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combustion, known as SHS (self-propagating high- 
tempera'ure synthesis), is somewhat surprising. 

You mix powders that have been carefuliy chosen for 

and granulometry, compress them, 

and ignite ore end. The high-temperature reaction then 

itself at a speed of a few centimeters per 

leaving the desired material behind it. After that. 


#3 


ic compounds, ferrites, YBaCuO 
superconductors, and so on. 


“This is a technology of the 21st century,” said Alexan- 
der Merzhanov, head of Isman—Russia’s Institute of 
Structural Macrokinetics—during an information day on 
materials expertise that was sponsored in Grenoble re- 
a ¥ the Rhone-Alpes Agency. Since the first syn- 
thesis of titanium boride in 1967 and the discovery of 
that “solid-flame” phenomenon, Isman nas synthesized 
over S00 different products. 


The process is a simple one: mixing powders, shaping 
them, reaction, and grinding or final shaping. The 
reaction produces its own heat, so there is no need for 
a kiln or for energy. But the right reagents must be 
selected with the help of thermodynamics, and mixtures 
with the proper ometries and compositions must 
be chosen using kinetic studies. 
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The process can employ five methods of synthesis. 
There is the direct method using elements (carbon and 
titanium for titanium carbide, silicon and molybdenum 
for molybdenum silicide), compounds (lead oxides and 
tungsten oxides to obtain lead tungstaic), or even 
compounds and elements (titanium, barium oxides, and 
titanium oxides for barium titanate). Then there is 
synthesis involving aluminothermy or magnesiothermy, 
and lasily, there are complex reactions for compounds 
of the YBaCuO type. Some compounds can be produced 
by a gas (nitrogen for nitrides, for example), by ores, or 
even by solid waste. 


Alexander Merzhanov says he is open to all kinds of 
cooperation ranging from the supplying of powders 
to the granting of licenses and joint ventures. A GIE 
[economic interest group] is already operating in Spain, 
where it produces batches of about 100 kg each. SHS 
Spain Prometheus combines the TGI and the ENSB, two 
firms belonging to the INI/Teneo group (a subsidiary 
of the United Technologies Research Center in the 
United States) and Sime, Isman’s Spanish subsidiary. It 
produces aluminum nitrides, silicon nitrides, and Sialons 
[as published], as well as chromium carbides and mixed 
carbides of titanium and chromium. It has also worked 
on automating the process. 


Elsewhere in Europe, synthesis by combustion has not 
been the subject of much study. A Brite program is 
underway regarding the synthesis of electrode materials 
for aluminum electrolysis (a venture by the Heracus 
group and two Italian companies, Aures and Enea). In 
France, the School of Industrial Ceramics in Limoges 
has just issued a thesis on the subject. 


Hew the Synthesis of Ceramics by Self-Propagating Combustion Works 
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Key: —1. The self-sustained forward edge of the reaction travels al a speed of a few centimeters per second. —2. 
Raw product. —3. Area ahead of the flame. —4. Combustion front. —5S. Combustion zone (transition phase). —6. 
Final product. —7. i, niter. —8. Path followed by the reaction. —9. Transfer of heat and mass. 
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Multiple A pplications 

The ceramics obtained by the SHS have many applica- 
tions: hard compounds for surfacing operations or cut- 
resistors for very high-temperature furnaces, ferrites for 
electronics, and materials of high purity for optoelec- 
tronic crystals, but also forms for metal rolling and wire 
drawing, fireclay crucibies, and even turbine buckets 
and impellers. 


Ukraine: Electric Resistance of the Welded Joint 
Interface of a Carbon Material and a Metal Alloy 


964D068SA Kiev AVTOMATICHESKAYA SVARKA 
in Russian Mar 96 No 3, pp 28-33 


[Article by V. 1 Lakomskiy, Ye. O. Paton In- 
situte of Arc Welding; (manuscript received 
8 Sep 95, after revision 12 Dec 95) UDC 
621.791.755.01:(621.315.56+669.715)) 


(FBIS Summary] When carbon materials and metal al- 
ioys are welded together, physical and chemical inter- 
faces are formed. The difi rence between the physical 
boundary and the chemical boundary is discussed, and 
ways of determining the location of the boundaries are 
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described. Boundaries can de extended if the metal has 
carbide-forming component cr if the carbon material i: 
porous. The extent of penetration of one material into 
the other is studied. The chemical boundary is found to 
be much wider than the physical boundary. The change 
im the electric resistance ai the chemical boundary is 
studied beginning with an examination of the distribvu- 
tion of resistance in a pure metal in a cast state. Grain 
boundaries are found to always have a higher resistance 
than the bulk of the material. Admixtures have the great- 
est effect in increasing the resistance of the grain bound- 
ary; crystal lattice imperfections play a much smaller 
role. The resistance of a welded joint changes sharply at 
the physical boundary, but also changes due to nonuni- 
form distribution of admixtures and phases within the 
chemical boundary. Equations are developed to describe 
the resistance ai different areas of the welded joint. 
Arithmetic resistance values are obtained for plasma arc 
welded joints of a dense graphite material and an alu- 
minum alloy. The width of the “reaction layer” is de- 
termined and the findings agree wel! with experimental 
results. Figures 7; table 1; references 10: 6 Russian, 4 
Western. 
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P--ssia: New Standard Technolcgy for Manual 


Uttrasonic Checking of Weld Seams in Equipment, 
Limes at Nuclear Power Plants (Review) 


964D0153 Yekaterinburg DEFEKTOSKOPIYA 
in Russian May 95 No 5, pp 62-78 


[Article by V.Ye. Belyy, NPO Central Scientific Re- 
search Institute for Heavy Machine Building (manu- 
script received 9 Sep 94)) 

{[FBIS Summary] The special features of the new norm- 
technical document (NTD) on ultrasound check- 
weld seams and beads for nucleas power plants 
(Rules and Specifications for the Nuclear Po wer 

Industry ) G-7-030-91" are examined in c Ison with 

the earlier operative document NTD “OST 108.004.108- 

80." The methodologi for the checking of 

weld scams are val in far greater detail than in 

previous materials. The new document constitutes part 
of the many-sided normative base for ensuring safe op- 
eration of equipment at nuclear power plants. For the 
first time the new document does not include quality as- 
sessment norms. However, the NTD does deal with as- 
sessment of the suitability of weld scams for ultrasound 
checking. For the first time a system has been introduced 
for the classification of weld seams by degree of suit- 
ability for checking (for the time being acoustic criteria 
afe not taken into account). Three categories of acces- 
sibility for checking are introduced (each of these is 
defined). Also for the first time, devices have been rec- 
ommended for measuring undulation and roughness of 
the outer and inner surfaces. The NTD has a special ap- 

pendix with a description of the measurement method. A 

separate section is devoted to the organization of check- 

ing work. Information is given on the defectoscopes, 
transducers and samples used in this work. The check- 
ing is carried out by trained and certified defectoscopy 
ists. An important difference between the new 

and carlicr standards is that for the first time for 

the range of weld seam thicknesses the checking param- 
cters are not a ee ee 
quency and values, an approach making it possible 
© cheese qptinnm trnodesen end checking modes for 
of defect det sction. A pertinent table 

Se dleees 


creat poem, Raciber coven Goat eth 
Siatesasll, chewed br enecil: used in the 
search for and measurement of defects, ending with an 
ey ee the admissibility of defects. 
6; references 30: 29 Russian, | Western. 
Russia: Cascade Subcritical Enhanced Safety 
Reactor 


964D032!A Moscow ATOMNAYA ENERGIYA 
in Russian Nov 95 Vol 79 No 5, pp 327-337 


[Article by PN. Alekseyev, V.V. Ignatyev, O.Ye. 
Kolyaskin, V1. Mostovoy, Ll. Menshikov, VN. 
Prusakov, N.N. Ponomarev-Stepnoy, and S.A. Sub- 
botin, Kurchatov Institute Russian Science Center: and 





FBIS-UST-96-019 
16 May 1996 


Yu.G. Alenitskiy, A.K. Krasnykh, and L.N. Somov, 
Joint Institute for Nuclear Research; (manuscript 
received 31 May 95) UDC 621.039.522+621 384.6] 


[FBIS Summary] The following objectives were pur- 

sued in this study: —1. choice of an optimum scheme 
for a safe subcritical reactor which would make it possi- 

ble to achieve a high multiplication of neutrons without 
radioactive accidents and substantially reduce the inten- 
sity of the external neutron source, thereby avoiding the 
principal shortcomings of the traditional scheme with 
a proton beam: “gigantism” and costliness; —2. study 
of the possibility of use of accelerators as an external 
source of neutrons; and —3. assessment of the feasibil- 
ity of introducing subcritical reactors into the structure 
of the nuclear power cycle. It was found that the prob- 
lems of — = efficacy of a future nuclear power 
plant and its fuel cycle in many cases can be solved by 
supplementing the system, in addition to thermal and 
fast reactors, by subcritical molten-salt reactors fed by 
an external source of neutrons which are generated us- 
ing proton or electron accelerators. A special study was 
made of a cascade molten-salt reactor consisting of two 
cores: inner for fast neutrons and outer for thermal neu- 
trons with a suppressed feedback between them. Such a 
scheme makes possible a sharp decrease in the power of 
the external neutron source. The most promising neutron 
sources are those based on linear resonance clectron ac- 
celerators or sectoral proton cyclotrons. The fundamen- 

tal possibility of producing nuclear power on the basis 
of solely one type of reactor, the subcritical liquid-salt 
reactor, is indicated. This would result in a simplifi- 
cation and lessening of cost of the entire nuclear fuel 
cycle. Figures 2; references 31: 15 Russian, 16 Western. 


Russia: Im in Fuel Utilization, Operating 
Modes of Paksh Nuclear Power Plant Researched 


964D0321B Moscow ATOMNAYA ENERGIYA 
in Russian Nov 95 Vol 79 No 5S, pp 337-343 


[Article by K.V. Simonov, Kurchatov Institute Rus- 
sian Science Center, and I. Nemes, Paksh Nuclear 
Power Plant; (manuscript received 15 Sep 95) UDC 
621.039.58) 


[FBIS Summary] The results of scientific and engincer- 
ing development work for the improvement of fuel uti- 
lization and the operating modes of the Paksh Nuclear 
Power Plant [NPP], carried out jointly by specialists of 
the Kurchatov Institute Russian Science Center and the 
Paksh NPP, are concisely presented. About 50 percent 
of all the electric power in Hungary is produced at this 
plant. The increase in the intensity of depletion of the 
fuel used at the nuclear power plant is validated, and 
the neutron physics characteristics of a 4-year fuel cy- 
cle with increased depletion are given. The conditions 
governing the organization of this fuel cycle are out- 
lined, and all the pertinent cycle parameters are listed. 





is Ae pen AP cons Prager tm di 














An expert evaluation was carried oul and a new (for the 
VVER-440) approach to monitonng the distribution of 
energy rebcase in the core, involving a direct restnicuion 


such a maneuvering mode. The fuel elements used have 
the necessary safety factor for ensuring their use in three 
fuel cycles. The results of computaticnal-cxpernimental 
wept + on gee npr reepelemaneegpedrliedaaet 

ond generating unit when maneuvering reactor power 


964D0321C Moscow ATOMNAYA ENERGIYA 
in Russian Nov 95 Vol 79 No 5, pp 343-349 


[Article by V.V. Bulavin and V.1. Pavelko, Kurchatov 
Institute Russian Science Center; and D.F. Gutsev, All- 
Russian Nuclear Power Plant Scientific Research Insti- 
tute; (manuscript received 20 Jun 95) UDC 621 039.56) 


([FBIS Summary} Modern requirements for monitoring 
the condition of reactor equipment in the course of its 
Operation are met by on-line diagnosis systems, espe- 
cially a vibrational diagnosis system. Its effective oper- 
ation is possible only after interpretation of the auto-and 
cross-spectral characteristics of the registered signals. A 
noise experiment was carried out for this purpose at (he 
first generating unit of the Kalinin Nuclear Power Plant 
[NPP]. Three types of sensors were used. About forty 
20-channei records obtained using these sensors made 
it possible to study a range of effects, cach of which is 
examined in detail. These inchude the reactance and lo- 
cal effectr caused by vibrations of the reactor body and 
devices within the reactor body and especially vibra- 
tions in fuel element assemblies of different longevity. 
distribution of the amplitude of different acousuc stand- 
ing waves within the body of the reactor and transfer 
functions with parameters which cannot be measured 
directly which characterize the thermohydraulic state of 
the core. The amplitude, phase, harmonic, and multi- 


variate autoregression parameters of vibrations of units 
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within the body of the VVER-1000 were cxamined us- 
ing the auto-, reciprocal and muluvariate spectral char- 
acteristics of the noise registered by these three types of 
sensors. Several other effects were experimentally ob- 
served whose descmpuon had not previously appeared 
in the literature. Figures 12; references 3: | Russian, 2 
Western. 


Russia: Checking Tightmess of Nuclear Power Plant 
Steam Generators With VVER-1000 After 
Reconstructing Water Supply, Scavenging Systems 
964D0321D Moscow ATOMNAYA ENERGIYA 

in Russian Nov 95 Vol 79 No S, pp 350-353 


[Article by YeA. Ivanov, LV. Pyrkov and LP 
Khamyanov, All-Russian Nuclear Power Plant Scien- 
tific Research Institute; (manuscript received 17 Mar 
95) UDC 621.181.021} 


[FBIS Summary] An analysis was made of the radiative- 
technologic state of steam generators after reconstruc- 
tion of the water supply and scavenging systems, the 
characteristics of distribution of radionuclides in the cir- 
culating water and also the representativencss of the 
systems for sampling the scavenged water. The recon- 
struction of the water supply and scavenging systems, 
carried out for the purpose of ensuring reliability of the 
collectors by means of intensification of the climination 
of salt pollutants with the scavenged water, resulted in 
a considerable change in the hydrodynamic regime and 
a redistribution of impurities, including radioactive, in 
the boiler water volume. For sicam generators with such 
reconstructed systems it is therefore incorrect to em- 
ploy the method for computing leaks based on a singic- 
chamber mode! of ideal mixing as set forth in the current 
instructions. A qualitative analysis of the physicochem- 
ical processes transpiring in the system gives evidence 
of the need for a radical reexamination of the model of 
migration and distribution of radionuclides in a ester 
volume with allowance for hydrodynamic and thermo- 
physical inhomogeneities, as well as uncertainty in the 
localization of tubular leakiness within the steam gener - 
ator. These considerations may require a reexamination 
of the model described carlier by Ye.A. ivanov, ct al 
in ATOMNAYA ENERGIYA, Vol. 77, No. |, 1994 
There are still other points in the current instructions 
requiring reexamination. The need to develop a correct 
method for diagnosis of small leaks in steam gener- 
ators with reconstructed water supply and scavenging 
systems, as well as choice of safe operation criteria, is 
stressed. Figures 2, references: 5 Russian. 
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964D0321E Moscow ATOMNAYA ENERGIYA 
in Russian Nov 95 Vol 79 No 5S, pp 353-360 


mining the working temperature of the fucl in a fuel 
clemeni is its measurement by thermccouples, bul this 
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from the surface layer of the fuel due to the kinetic en- 
ergy of the fission products (for example, the jackets of 
thermoemussion fuel elements). The results of determ- 
nation of the irradiation temperature of samples of fue! 
of differem types undergoing reactor tests are given. It 
was found that in a wide temperature range the mea- 
surement error does not exceed 5 percent. The method 


%4D0321F Moscow ATOMNAYA ENERGIYA 
in Russian Now 95 Vol 79 No 5, pp 360-366 


[Article by A.V. Gordeyey and BG. Yershov, 


621 .099.534(204).012.05:092. 19.001 24} 


(PBIS Summary) On the basis of the dependence of the 
thermodynamic dissociation constants of KOH, H,BO,, 
NH, and 1.0 of temperature. a kinetic scheme 1s pro- 
posed for cakculaung the pH of the heat transfer agent in 
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the temperature range from 0 to 350°C. The dissociation 
of boric acid is represented in the form of two equilibna 
The reactions scheme also includes reactions describing 
the dissociation of such substances as KC] and HC! used 
im finding the boric acid dissociation constants. Figure 
1 gives the dependence of the constants of acedic-Dasic 
were then used for modeling pH changes in aqueous 
solutions to which boric acid and potassium hydroxide 
had been added. Using the equilibrna represented in the 
table, the pH of the heat transfer agent was computed at 
the temperature of the first loop ai a nuclear power plant 
with a VVER-440 and a VVER-1000. The H.BO, and 
KOH concentrations in the computations varied from 0 


ful. These graphs sh«w the change in KOH and H,BO, 
content with retention of a constant pH. The dependen- 


964D0321G Moscow ATOMNAYA ENERGIYA 
in Russian Nov 95 Vol 79 No 5S, pp 367-370 


[Article by AG. Volkovich, O.P. Ivanov, V.Ye 
and «LI. 


ence Center. 


2 4 received | Aug 95) UDC 
621 .039.555+535.23.08) 


automated measuring system designed to obtain images 
of emitting objects. An annotated photograph shows its 


external appearance, and a detailed diagram shows the 
measuring head used in obtaining a gamma image of 
the object. The total angle of view is 20°, and the 
angular resolution is |". The detector used is a flat 
Csi(T)) scintillation crystal 40 mra in diameter and 3 
mam thick An image converter amplifies the light image 
of the object and conveys it to a photodetector. A special 
converter with image reduction by a factor of 5 makes 
it possible to match the geometrx dimensions of the 
scimtillatcor and the photodetector, The photodetector 
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sumber of image clements is 512 x 512. The exposure 


(in 2 line, inside het exchanger, on room floor). It 
is shown that the use of such an instrument makes it 


964D0321H Moscow ATOMNAYA ENERGIYA 
in Russian Nov 95 Vol 79 No 5, pp 370-376 


[Article by G.N. Potetyunko, Physics Scientific Ke- 
search Institute, Rostov State University, (manuscript 
received 16 Dec 94) UDC 539.12.04) 


(FBIS Summary) Beams of bremsstrahlung +-radiation 
are studied with respect to their angular distribution in 
the case of a thick radiator. The analytic expression for 
such a distribution is a multiple integral of a complex 


of the prcbiem of computing the angular distribution of 
bremsst .Alung *+-radiation in the case of a thick radiator 
when the electron energy is greater than 5 MeV. The 
energy of the electrons in this radiator is considered an 
unambiguous function of the depth of thea penetration 
The angular dependence 











bremsstrahlung y-quanturm 

the product of a Gaussian and a correction polynomial 
This gives a method not tied in to the specific form 
of the indicated section. The angular distribution of 
electrons in the radiator is thus described by a Gaussian 
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which is the first term of a Moliere distribution. The 
imtegral for the angular v«".able in the expression for the 
Gesired distribution is tacen in analytic form, which in 
the integrand climinates large gradients and reduces the 
problem to a single integral of a quite smooth function. 
A method is given for taking the angular and energy 
blurring of the electron beam inte account. References 
12: 9 Russian, 3 Western. 


Russia: Physical-Mathematical Model of Volume 
Condensation, Transport of Acrosols a VVER 
Containment Shell 
964D03211 Moscow ATOMNAYA ENERGIYA 
in Russian Nov 95 Vol 79 No 5, pp 376-381 


[Article by A.G. Godizov and A.D. Yefanov, FEI 
Russian Federation State Science Center, (manuscript 
received 14 Jul 94) UDC $36.24] 


[FBIS Summary) A detailed study was made of heat and 
mass exchange processes in the sealed VVER contain- 
meri shell when a leak appears in a high-pressure loop. 
A realistic scenario of such an event is analyzed. Dur- 
ing such an accident there is a modification of the size 
distribution of the radioactive acrosol due to its encase- 
ment in waier, diffusion into droplets and washing-out 
by droplets precipitating in the gravity ficld. The spec- 
trum of the acrosol remaining in the volume after fog 
dissipation differs from the initial spectrum. The prob- 
lems of the transport of radionuclides in the contain- 
ment shell 22. the condensation of vapor in the space 
beweath the closed shell are closely interrelated. Equally 
closely rela.ed is the problem of transport and burning 
of hydrogen, because the presence of vapor and droplets 
exerts a considerable influence on the processes of for- 
mation of an explosive mixture. In the last analysis it 
is precisely this full problem which is the purpose of 
study of evolution of the vapor, droplet and hydrogen- 
ait mixture forming as a result of rupturing of a high- 
pressure loop. The article therefore gives a physical- 
mathematical model o/ the pertinent micrcephysical pro- 
cesses: volumetric condensation and transport of ra- 
dioactive acrosol in the VVER containment shell. It de- 
scribes the evolution of the medium in the case of an 
accident with loss of the heat transfer agent. The equa- 
tions for the mean values are derive in a diffusion ap- 
proximation by direct calculation of the turbulent flows. 
A system of equations also is derived which can be used 
under a wide range of physical conditions for which the 
requirements of the diffusion approximation of the equa- 
tions for a turbulent medium are satisfied. The system 
makes it possible to describe al] stages in evolution of 
the fog in the containment shell (generation, full devel- 
opment and decay) and takes into account the various 
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physical properues of an acrosol exerung an influence 
on vapor condensation. References: 9 Russian. 


Russia: Calculation of Migration of Radionuclides 
From Bartal Sites 


964D03213 Moscow ATOMNAYA ENERGIYA 
in Russian Nov 95 Vol 79 No 5, pp 381-386 


tation of the escape of radionuclides from the point of 
burial of radioactive wastes. including 20 burials of the 
same type in ground trenches ~ 20 cuncrete sepuichers 


veloped models are now being used for assessing the 
buned 
other problems related to the migration of radionuclides 
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proposed for the solution of this problem on the basis 


proposed method makes it possible to solve the prob- 
lem of automaiic classification of objects on a com- 
puter withoul any restriction on the number of classes 
Or any special requirements on the representativeness 
of the set of objects fed to the input of the recogni- 
tion device. In some cases, when the sample volume 
is small (about 100), it is possible to carry oul auto- 
matic classification under conditions of complete a pri- 


together with expression (sine), whose derivatiors are 
given here, make possible efficient computation of the 
mean field of impurity concentration during any ume 
period. The new averaging method has been used to 


964B0321L Moscow ATOMNAYA ENERGIYA 
in Russian Nov 95 Vol 79 No S, pp 394-407 


[Article by V.A. Pitkevich, V.K. Ivanov, AF. Tsyb, 
M.A. Maksyutov, V.A. Matyash, and N.V. Shchukina. 
Medical Register Science Center, Russian Academy of 
Medical Sciences; (manuscript received 15 May 95) 
UDC 614.876(477):519.24) 


([PBIS Summary) A detailed description of the files of 
dosimetric data entered into the Russian State Modical- 
Dosimetric Register [RSMDR} for psrticipants engaged 
in Cleaning up the consequences of the Chernoby! Nu- 
clear Power Plant [NPP] accident is given. Data now 
incorporated in the RSMDR on the irradiation dose for 
119,416 individuals involved in the accident cleanup 
(75.1 percent of the total sumber of registered persons) 
were used in arriving at different statisiical character- 
istics making it possible to evaluate the degree of re- 
liability of the collected information. The distribution 
of the absorbed dose is given as a function of the date 
of onset of the work undertaken, the distance from the 
point of residence or work to the Chernoby! NPP and the 
length of time spent in the zone. An analysis for differ - 
ent groups of participants engaged in liquidation of the 
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accident consequences indicated thal the RSMDR dos- 
metric Gata as a slatisuical ensemble ave Consistent with 
the radiation condiuons in the Chernoby! NPP accident 
Cleanup zone. This massive amount of data has been an- 
alyzed and is reflected in a series of figures and tables: 
Table | — Contaminatios of 30-km zone of Cheraoby! 
NPP by some long-lived radionuclides, Table 2 — Fall- 
vut density of some radionuclides in 30-km zune, Table 
3 — Mean dose loads on participants engaged in liq- 
uidation of accident aftereffects (1986-1990), Table 4 
— Mean dose loads on participants as function of dis- 
tance to Chernobyl NPP. Tabic 5 — Characteristics of 
differem dose groups 1986, Table 6 — Mean charac- 
teristics of dose loads on participants in 1986 for some 
populated places and times when work was conducted 
ia zone of radioactive contamination; Table 7 — Mean 
dose loads on parucipants determined from departmen- 
tal subregisters. References 16: 15 Russian, | Western. 


‘Russian Wind Generator Developments’ 
(1992-1995) 

W64D0S16A Moscow ENERGIYA: EKONOMIKA, 
TEKHNIKA, EKOLOGIYA in Russian Novw 95 
No 11, pp 20-26 


[Article by Ya.G. Sobol, candidate of technical sciences) 
(PBIS Translated Text) 


ducing energy. The first evidence of wind engines dates 
back centuries ago: such equipment was used in China 
and in Japan about 2000 years B.C. In ancient Babylon 
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spite of this, however, adoption of wind-clec power 
imto practical energetics is procecding af a slow pace 
There are several reasons for it. 


power fluctuates 
over the 1000-2000 $/kW range and thus is several times 


higher than the per-unit capital ‘ovestment in low -power 
up to 300 KW tlectric plants. 

*Vetroen’ Yesterday and Today 

For over thirty now the NPO [Scientific-Industrial 
Association) “Yetroen” has been preparing. 
and imroducing a wind Until recently its 
production covered a range of low-power 
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a velocity head which can rem) 48 kgi/m’ interrupoon 
along the aqueduct ai a temper ature 

here sometimes drap to 27°C does. moreover.  ause the 
water to feere within 6-8 hours. The rest of the time 
this wind-clectri« plant is to feed into the district power 
nctwork 


of he 
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is order to make such a mode of operation fcasibic, 
iS necessary to instal! addsvonal equipment which will 
ensure compatible operavon of several wind-<clectrx 
plants feeding into the district power sctwork. The most 
acceptable solubon to Gus problem has been found to he 
two successive clectrx <urrent convermons ( inserbon 
of a dc. wmtermediate stage”) 


The installed power in a consisting of ten 250 kW 
wind<lectr units is 25 MW. The operating voltage 
is 6 KV. The site of the “Zapolyarnaya’ plant is on the 
bank of the Usa River, where it covers a S00 700 
large area so that there is room for addition of 20-0) 
more such wind-clectric units whenever necessary. The 
control post is located in the center. The plant operation 
will be controlied from the dispatch station which 
controls the electric po ver networks in Borkuty and 
to which the necessary information will be transmuticd 
over a radio channel. 


Installation of the sixth wind-clectric unit is now com- 
pleted. The first four units are connected to the power 
network and are opers‘ing in the pilot<ommercial ser- 
vice mode. work \s being done for installa- 
von of two more sets. already began designing the 
station facilities. When finally put in service, the station 
will operate with a minimum of regular personnel. The 

yo ade Mn oe wind-clectr power 
should be about 3 h annually. Comple- 
tion of its Construction and beginning of its operation 
are scheduled to take place in 1996. In the meantime, 
the ae with NPO “Vetroen’ 


cond: vons. are also checking oul new technical 
decisions, the al power circuits, and the convo! 
system 

In two years of Construction activity the “Vetroen” spe 
ciahsts have unique in installavon 
and operation of wind-<clectric under Arcuc con- 
ditions. This made it possible to to the next 


the t-250 wind-clectrx 
generator set. The main goal is to raise its nominal 
300 KW and to improve its reliability by 


~ 4, moreover, there is a much lower probabil. 


The project most promising for the next decade under- 


dance with the project goals, a new class of highly effi. 

cient and highly economical is to be constructed 

to serve as basic power sources for most diverse ofyects 

in the navonal The power ratings of these 

plants should cover the 0.1-300 KW range (Table |) 
ower?’ 
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Table 1. Gyurzs Series of Wind Generstors 

Type Power Rang: @ ifeownty Type of Expiettiatian 

Oywm 0) a1 -025 Amoscmou: Uaaeparuabic 

Oyrm M) os-19 Amonomeuws Whasporabic 

Oyewm '0 40.160 Amosomemn\acal act wark mon ater 

Oyen % 2. Leacaladusnal sctwaorts kaboeary 

Oye 250 10 . LecalAnéustnal eetwaorks mavonary 
Table 2. Comparison of Operating Characteristic of Wind-Electric Plants 

ind ton df wted etme knows im the wortd GY eRLA4+ype wind-dectrk plants 

Plane hegie © deliver power at eed 1625 

vebocsty m/s 

Reach full reed cunpen leve! af eed 85-12 15-447) 

vel) om 

Anema) duty ure fact K oe amma) hese 024) 0554.75 

Wind eaergy wubsnoe facta 040.58 











This excepuonally difficult scientific technical problem 


service life. It is assumed that the new plants, when 
operating in Russia's climatic zones other than the 
chernozem belt, will have recovered their cost in four 


E 


According to our calculations, wind-clectric plants of 
this new generation should cost $1000-1600 per kilowatt 
of installed power. These figures correlate closely with 
those in other countries, where the cost of the first 
wind-clectric plants ranged from $1,500 to $3,000 per 
kilowatt «i installed power. Their cost dropped to 1 00D- 

, their operation expanded, 
although the cost of very large and very smal! such 
plants stil remains within the 3000-4000 SAW range 
Considering that the power utilization factor is at least 
twice as large now (0.55-0.75 as compared with 0.24- 
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This is how high-power (150 KW) GY uRZA-cories 
wind-celectric generstor set will look 


Key —a wind direction 





The first two units are scheduled to be available for 
demonstration in 1996, from the end of its first quarter 
to the beginning of its second quarter This first model 
is to be followed, in 4-4 months intervals. by prototype 
units of a 30 KW wind-clectric generator set. 


brom | ser's Staadpotat 


ht is weil known that the ressdential and Communal sec - 
tor of a village consumes up to one half the total energy 


vapor may 
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in all ts form Aore than two thirds of the cacrgy 
expended on heat supply and powering Gomestx «p- 
pliances. The current tendency to enlarge garden plow 
around living quarters. to expand farmung houschokds. to 
build-on second floors for more comfortable living. and 
to form sew scidements for cither refugees or military 


service personne! keeps raming the Gemand for cnergy 
even higher 


Besides, while on the one hand mocting agricultural 
needs is an “inconvenient” task for centralized clectrx 
power sctworks, these neods we on the other hand 
technologically ued to the overall energy production 
and comsumpuon balance and thus very much dependent 
on reliability. For instance: ap only two hours long 
clectrk power outage during milking will Cause a joss 
of milk production not only on thal same Gay but on the 
following 10-12 days. One mulking of 240 cows requires 
12-30 KWh of energy and the loss of milk production 
in such an event will reach %6,000-40,000 liners. The 
problems of compensating the milk producing farmers 
for such losses do sot only still remain practically 
unsolved bul are yet to be properly worked on 


This means that it is farmers who are most concerned 
about reliability and quality of electric power supply 
They face the task of producing on their own a icast 
a part of the energy they need. Which kinds of power 
generating plants are preferabic” 

In order to supply of electric energy to an individual user 
who requires 3.5-5 MW h anoually, it suffices to install a 


4-16 KW GYuRZA wind-clectic plant of commercially 
produced 4 kW AVEU 6-4M units 


ht is the author's opinion that best suited for rural 
setements are wind plants with 32-50 kW wind-clectrx 
generator sets. The sumber of such sets in a plant will 
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Parhermore, he rise of fucl pres along woh ec 
mcreasing acutcaess of ccologecal protiems on the onc 
hand and the significant xtucvements mate 2 powcr 
apparatus Gevelopment and in Comstrucloon caginecring 
on te othe will undowtedly very soon mercac 
the proftabiiny of «mall plants running on rracwabic 
energy sources for local power consumers increasing 
the costibution of such plants to the overall pown 
generating s}stem and cepccully (hee comtribuvon is 
regions far removed from power system trunk lacs 
becoming 4 realist way to improve Ge relatiiny of 
energy supply to the country’s population and industry 





Tebie 3. Compartson of Rated Electric Energy Prodection by CY eRZA-100, CY eRZA-250, and AV E-250 Wind 
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Russia: Xenon Gas Baffler improves Laser 


964D0777A Moscow KVANTOVAYA ELEKTRONIKA 
in Rustian Mar 9 Vol 23 No 3, pp 197-198 


[Article by V. V. Kubarev, Instinste of Nuclear Physics 


(PRIS Translated Text) ht is emablished experwmenally 
that senon is an effective buffer gas for HCN, DCN and 
HO high-frequency pumped lasers. The greases effect— 
@ fivefold increase in outpal power and cfhivency wat 
observed at the line for which A= 189 95 pm with a@ DCN 
laser Xenon increases these parameters by 3!) percent 
in HCN and HO lasers. 


Use of high-frequency pumping in place of pumprng 
by ‘ivect-<current discharge makes 1 possible to signi. 
icantly increase the signal/nowse ratio of suber |imeter 
lasers [1-3] Upon transivon to high-frequency pump- 
ing. laser efficrency increases insigmif anUy remaining 
relatively low—approsmately 10°-10*, while theoret. 
ically ts lira (defined a the ratio of the energy of a 
photon to the energy of the upper laser level) is appro. 
imately 10° for lasers of Chis type. Thas there we great 
possitulites for improving this parameter. One of the 
most effective ways of solving Gis protiem is to find 
& suitable buffer gas that shifis kinetic processes ip the 
active medium in the required direction In view of the 


diveruty and complenity of these processes in subrw! 
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Descriptee of the Device 
The expernments were Conducted with a waveguide lascr 


wih sructue decribed is deta] in [1-3). A high- 
eee ee Se eS ee 
im a glass wih = inde Gameter of 56 mm is 
the laser's active medium. Ey varying the length of 
the resonator, the laser was tuned to its most powerful, 
linearly polarized EH. mode. A Cuo-Ni mesh [1] was 
wed as the semitransparent mirror in the HCN laser 
while @e den and H .O lasers employed 100 percent 
murror surfaces with an aluminum spray<ostng and 
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DCN laser. The opersung mode of « DON laser dificr 


monochromatx outpul power of the laser was oMervad 
at the EH. mode with A.=189 95 pm os a result of Oe 
wansivon 27iJ=22)-—-OF GJ=2!1) wih smultancow 
pencraios of a TE, mode with A.=194.76 pm wt Oe 
cascade spen-spen wransipon 09° J=2!)—09'O J=20) 
The addition of xenon strongly affects the outpul power 
and efficiency of a DCN laser. As is evident from the 
figure, these parameters increase fivefold in the case of 
ctission at A.=189.95 wm. The record monochromatx 
oulpul power of 430 «/- 22 mW cucends by three 
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and amplifying 
mW. ACD ON, 5:10:16 muxture, pe! 6 mm 
Hg. S=1.2 inersheam Hg/min, P.=2.7 KW, and 5! 
percent (d=6.6 mm) ae optimal for the operation of a 
DCN laser 


. _ 


a 


HO laser. A mixtare of water vapor and hydrogen is 
used in an 1.0 laser (2.8) operating a1 the trarsition 
Ol Us, Ja6,) (9) with Awl18.6 pm. The add- 
ton of hydrogen, which was used for the first time by 
the authors of (10), Gowbles the laser's outpul power 
We note that hydrogen, which is referred to in (10) as 
“buffer gas.” manifests itself more readily as a working 
component of the gas mixture The mechanism by whi 
laser power increases. linked to (his addon. apparently 
consists of an increase in the rate of formation of ex 
Sais Goieen eauee ieee ieee 

hydrogen, whose concent ation increases |i 
is stated in (2.8) that pulsed addition of xenon to an op- 
imal H.-H, mixture increased laser output power by 
ancther \) percent for only the first few minutes after 
its input. As subsequent! y explamed. that uncapected cf 
fect semmung hom chemically inert Xe was associated 
with the fact that 1 contained a considerabic admixture 
of atmospheric air. This admixture even precipitated » 
subsequent reduction of laser power to its initial level 
Sufficiently pure industrial -grade Xe increases laser out. 
pul power and efficiency by 3) percent in the standard 
mode (see figure). The maximum laser outpul power u 
equal to 62 «/- 3 mW in Gus case. The ortimem op 
erating conditions are, an H.COOH, Xow 10183 mixture. 
p= 1.0 mm Hg, Sel.48 inersenm Hig/nin, P.«27 kW 
14 percent (d=3.4 mm) 


We note in conchusion that the effectiveness of senon 
a buffer gas in HON, 1.0)” and capecially DON laser 
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achieved in this study makes it possible to recommead 
it for %sting in other lasers operating at vibrational- 
rotational transitions. 
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Russia: Use of Cultured Fibroblasts to Restore Skin 
Surfaces of Severe Burn Victims 
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[Article by D. S. Sarkisov, V. D. Fedorov, Ye. V. 


with an autodermoplastic reticular skin flap with 1:6 
ee ae cae 


as well as the sharp decrease in the time it takes to ob- 
tain a transplant from allofibroblasts (to 3 days), makes 
its introduction into regular clinical practice suitable. 


Key words: fibroblast culture, treatment of severe burn 
victims 


Restoring skin surfaces is one of the most important 
problems of treating patients with extensive and deep 
burns. Autodermal plastic surgery with a split and 
perforated skin flap is extremely effective in this respect. 
However, the surgeon is often faced with a shortage of 
skin from the patient's own body. The existing means 
of temporarily covering burn surfaces—with cadaver 
allografts, xenografts, amniotic membrane and synthetic 
materials—cannot solve these problems and do not 
exclude use of an autograft [13,15,24]. 


P. B. Medowar demonstrated the fundamental possibi!- 
ity of growing keratinocytes in vitro (20). The first re- 
ports of successful use of cultured keratinocytes to treat 
burn victims appeared in 1981-1982 [12.14.22]. Cul- 
tured keratinocytes subsequently came into use in the 
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treatment of long-healing donor wounds, and to close 
wound defects upon removal of giant birthmarks, tat- 
toos and trophic ulcers [19,25,27]. Over 100 papers per- 
taining to acquisition, procedures, and results of using 
cultured cells to restore skin surfaces were presented at 
the Ninth International Burn Trauma Congress, held in 
Paris in June 1994. 


Two basic directions have formed in the field of 
clinical use of cultured cells. The first has to do 
with use of sheets of cultured keratinocytes, obtained 
most often from autocells [13,16,28] and more rarely 
from allokeratinocytes [17], to cover burn surfaces. The 
second direction concerns itself with covering wound 
surfaces with so-called viable skin equivalents, which 
include not only cultured keratinocytes but also a dermal 
equivalent consisting of collagen, glycosaminog) ycanes 
and single fibroblasts [11,21]. 


However, a number of shortcomings revealed them- 
selves in the very first phases of clinical application 
of grafts from cultured keratinocytes that hindered their 
wide clinical use. A cell bank cannot be created when 
autokeratinocytes are used. The time needed to make 
a graft of sufficient area is long—3-4 weeks; the long 
time of graft acquisition dramatically increases the risk 
of development of complications of burn disease and 
lengthens the patient's hospital stay. For practical pur- 
poses, autokeratinocytes do not take when transplanted 
to granulated burns. Special growth media and biologi- 
cally active keratinocyte growth stimulators are expen- 
sive, as a result of which the cost of 200 cm’ of cultured 
keratinocytes is US$13,000. It should be emphasized 
that the results of using cultured cells depend to a sig- 
nificant degree on the preparedness of the burn itself for 
grafting. In cases where cultured cells are grafted to the 
wound surface following surgical necrectomy, not more 
than 30-80 percent of the area of transplanted cells takes 
[16,23,26]. This percentage drops to 15 in the case of 
granulated » wands [17]. 


Thus modern methods of local treatment of burns based 
on using a transplanted flap of cultured keratinocytes 
as the main component have significant shoricomings 
making their wide introduction into clinical practice 
difficult. 

In order to surmount these difficulties the institute 
of Svzgery imeni A. V. Vishnevskiy of the Russian 
Acadety of Medical Sciences developed an original 
and effective method of covering a wound surface with 
cultured cells. This method differs fundamentally from 
all others known in world practice in that fibroblasts 
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were used for the first time rather than keratinocytes 
as the main component of the cultured cell sheet [2,7- 
10]. The work was based on the results of our electronic 


Sbroblasts [3-6]. The latter have a strong stimulatory 
influence on proliferation and adhesion of keratinocytes. 


Use of cultured fibroblasts to cover wound surfaces has 


a sumber of advantages over cultured keratinocytes. In 
particular, acquisition of fibroblasts in culture does not 
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require expensive nutnent media or growth stimulators. 
This decreases the cost of 200 cm’ (an area equal to 
1 percent of the body surface) to US$120—that is, 
by more than 100 times compared to keratinocytes; 
fibroblasts in culture undergo passage more casily, 
during passage, fibroblasts partially lose the surface 
antigens determining histocompatibility, which creates 
a possibility for using allocells to make grafts and to 
create cell banks; the time it takes to obtain grafis 
ready for clinical use is reduced from 3 weeks (for 
keratinocytes) to 2-3 days (for fibroblasts). 


[paruewt aepwarnoro aockym | 1) 


























Staqee of Acquisition of aman Caltared Vikrchlasts to Cover Dares 


Key: —1!. Dermal flap fragment; —2. Pragmentation; —3. Primary fibroblast culture; —4. Microbiological control; 
—5. Morphological control; —6. Passage; —7. Fibroblast subculture; —8. Transplantation of cells to wound 
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fibroblasts in such grafis proliferate actively, and — cellular matrix formed by cells (2). Components of ex- 


synthesize collagen, fibronectin and glycosaminogly- _— tracellular matrix—<ollagen and fibronectin—stimulate 
canes, which enter into the composition of the extra- both keratinocyte adhesion and cell proliferation [1). 
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subjected to - to seven-time subculturing. last 
subculturing is carried out on a membrane, on which the 
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Wound were assessed means 
of and methods, including 
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a ee ey combined with transplantation of a 
fibroblast was cafried out in the case of deep 
necrectomy, fibroblast transplantation and removal of 
the synthetic backing, plastic closure of wounds was 
Carried out in adults with a reticular dermal autofiap with 
1:6 perforation. In children, allofibroblasts were grafted 
not to granulating wounds but to the wound surface 
formed after excision of the burn scab in the early period 
after injury, followed by deferred dermatoplasty using a 
graft with a stretch factor of 1:4. Owing to the capability 
fibroblasts have for actively stimulating adhesion and 
proliferation of keratinocytes, despite the high degree of 
perforation the autograft took quickly and effectively. 
The group of patients with extensive “borderline” degree 
Ill burns consisted of 27 persons from 3 to 43 years oid. 
feet ean ae nail 


Complete epithelialization of wounds covered with 
cultured fibroblasts was observed in 25 patients (92.6 
percent). In this case the average healing time was 8.4 
+/- 0.9 days. Epithelialization was not observed in two 
patients (7.4 percent). This was associated with presence 
of deep degree IIIB burns on them. Epithelialization of 
burns in the control groups of patients was not noted in 
a single case within this time. In these patients, healing 
of wounds from borderline degree II] burns occurred an 
average of 31 +/- 2 days after injury. 


The following wound dynamics were noted in pa- 
tients with a favorable outcome of fibroblast grafting. 
Prior to transplantation of the cultured fibroblasts, the 
wound was characterized by a bleeding granulated sur- 
face covered in places with fibrin. Areas of epithe- 
lialization were absent. Cytograms proved the wounds 
to be of the inflammatory and, more rarely, of the 
inflammatory -regenerative type. Microscopic inspection 
revealed immature granulated tissue profusely infiltrated 
with leukocytes in the wound. 

Following transplantation of the fibroblast culture (on 
the third day) onto the wound surface, formation of a 
matte film was observed. Granulations appeared lower 
re See Se Sone ee 
from them; changing of dressings became painful. 
Cytological analysis indicated a shift in the 

from to regenerative. Maturer granulations 
were observed in the wound microscopically, together 
with appearance of collagen fibers with significantly 
less-pronounced leukocytic infiltrates. 


By the end of the 7th day centers of epithelialization 
and by the 10th-14th days formation of a 
flat multilayered epithelialium was noted over the entire 
surface of the wound. All of its layers and the basal 
membrane were distinct. However, the papillar | 
of the dermis appeared unformed. Aucraiograp 
and clectromicrographic investigations revealed a hi 
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Armenia: Neteral Amino Acid Derivatives im the 
Role of Radioprotectors (Review) 

964D0654A Moscow 
KHIMIKO-FARMATSEVTICHESKIY ZHURNAL 

in Russian Jul 95 Vol 29 No 7, pp 11-15 


[Article by SA. Kazaryan, KP. Grigoryan, SN. 
Ayrapetyan, and O.L. Madzhoyan, Pine Organk 
Chemustry Institute imeni AL Madzhoyan. Republic 
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have indicated that they do not have any radioprotective 
effect. In tests thew radioprotective effect on 


sulted in a 30-50 percent survival rate. All four deriva- 
tives contain a piperidine radical in different positions 
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fects. +-L-glutamyltaurine (literalon) and its analogues 
and 7-aminobutyryltaurine and its phosphoric analogue 
have also been reported to have a radioprotective ef- 
fect. Several zootoxins, including the whole venom of 
several Central Asian snakes, have also been found to 
contain protein components with some radioprotective 
effect. References 125: 50 Russian, 75 Western. 


Ukraine: Synthesis and Anticarcinogenic Activity of 
bis +[ps(2-Amimo-6-01 ypurine) |(cis-dichloro) 

(dimeth yisulfoxide) platinum (2°)) 

964D0654B Moscow 
KHIMIKO-FARMATSEVTICHESKIY ZHURNAL 

in Russian Jul 9S Vol 29 No 7, pp 15-18 


[Article by LI. Volchenkova, L.V. Keyseyevich, and 
S.A. Shalimov, Ukrainian Scientific Research Institute 
of Oncology and Radiology, Kiev; manuscript received 
23 Aug 94) 


([FBIS Summary] bis-((j(2-Amino-6-oxypurine))}(cis- 
dichioro\ dimethylsulfoxide)piatinum(2*)) was syn- 
thesized, and its anticarcinogenic properties were 
studied. In the new compound, two molecules of 
2-amino-6-oxypurine (guanine) act as bridges located 
between two cis-PiCl (dimethyl sulfoxide [DMSO)}) 
in a “head-to-tail” arrangement, with cach molecule 
of 2-amino-6-oxypurine (guanine) bound with the 
metal through N and OC atoms. The DMSO mole- 
cule is attached to the platinum through the sulfur 
atom. bis-{[j(2-Amino-6-oxypurine)} (cis-dichloro) 
(dimethyisulfoxide) platinum (2°)) was found to have 
a solubility exceeding 1.7 mol/l, whereas 2-amino-<- 
Oxypurine (guanine) has a solubility of just 0.07 mol/ 
1. Solutions of bis-<(j (2-amino-6-oxypurine)) (cis- 
dichloro) (dimethylsulfoxide) platinum (2*)) in DMSO 
conducted virtually no electric current. The new com- 
pound’s structure was confirmed by mass spectrometry 
under conditions of bombardment with fast ions and by 
infrared and nuclear magnetic resonance spectroscopy 
(‘H, "C, Pt). A molecular ion was discovered and 
determined to be a protonated molecule of bis-<((p (2- 
amino-6-oxypurine )} (cis-dichloro) (dimethylsulfoxide ) 
platinum (2°)), and dimeric and monomeric fragments 
were discovered that were determined to be products of 
the molecule's on account of breaking 
of the P\-DMSO, Pt-Cl, Pt-Gu, and C-C and C-N bonds 
of coordinated 2-amino-6-oxypurine (guanine). bis-((j 
(2-Amino-6-ox ypurine)} (cis-dichloro) (dimeth yisul fox- 
ide) platinum (2°)) was demonstrated to be nontoxic 
to nonpedigree female rats (weight, 100-120 g) when 
administered in one-time doses of 200, 400, 600, 800. 
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ied on a model of acute peritonitis induced in mice by 
the intraperitoneal injection of a 1 perceat solution of 
acetic acid in a 0.25 ml per animal. All eight 4(5)- 
substituted 5(4)-amidino-!,2,3-triazoles were found to 
have a low toxicity: Toxic effects were only observed 
when the compounds were administered in a dose of 
1,000 mg/kg, and all the toxic effects observed (mainly 
light tremor and adyasmia) in the mice after admunistra- 
tion of the new compounds disappeared by themselves 
within 2-3 hours. Four of the cight compounds had a 
hypotensive effect; however, it lasted only briefly (3 
hours or less). The most active of the new compounds 
(ie., the compound characterized by the empirical for- 
mula C,H,,CLN,O) had a hypotensive effect in doses 
as low as 10 mg/kg. None of the compounds had an 
antinociceptive or effect. It was con- 
chuded that in order for 4(5)-substituted 5(4)-amidino- 
1,2,3-triazoles to have an antihypertensive effect, they 
must contain Cl atoms either directly in the fifth position 
of the cycle or in a substituteat bound to thai position 
of the triazole ring. The nature of the substituents in 
the carbamidine portion of the molecule had no signifi- 
cant effect on biological activity, although the presence 
of a morpholine cycle in the amidine fragment resulted 
in more pronounced antihypertensive activity. Tables 2; 
references 16: 3 Russian, 13 Western. 





toxicity was tested in male mice weighing |8-20 g each, 
sized normotensive male rats weighing 220-250 g cach 
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[Article by V.1. Tsapkov, N.M. Samus, N.G. Velishko, 
V.G. Bodyu, and §.A. Buracheva, Moldovan University, 
Kishinev, manuscript received 25 Feb 93) 


(FBIS Summary} Complexes of oxovanadium (4+), 
manganese (2+), iron (2+), cobalt (2+), nickel (2+), 
copper (2+), and zinc with products of the condensa- 
tion of $-nitrofurfural semicarbazone and 2-oxy- | -benz 
or 2-oxy-1-napth, 3-pyridine, or 4-pyridine aldehydes 
were synthesized in an attempt to find new antimicro- 
bial agents. A total of 16 compounds were synthesized 
and tested. Museum cultures of gram-positive (Staphylo- 
coccus aureus strain Wood 46, Bacillus anthraces strain 
ST1) and gram-negative (Escherichia coli strain M-17, 
Proteus vulgaris, and Salmonella typhimurium- |) served 
as test microbes in the in vitro experiments performed 
to determine the new compounds’ antimicrobial activity. 
Antimicrobial activity was evaluated by the method of 
successive dilution of the compounds by half in meat- 

















ing from 6.25 to 75 pg/ml. Againsi the gram-negative 
test microbes, on the other hand, the MIC and MBC of 
the sew compicxes ranged from 6.25 to 300 mg/ml. Of 
all the test microbes used, the anthrax strain ST! was 


the most sensitive to the new complexes. S. ryphimurtuam 


and the 
on MIC and MBC may be described by the following 


Russia: Stedy of Bufadienolides of the Skin 
Secretion of Greem Toads (Bufo viridis Laur, 1758) 


964D0654E Moscow 
KHIMIKO-FARMATSEVTICHESKIY ZHURNAL 
in Russian Jul 95 Vol 29 No 7, pp 41-43 


[Article by LM. Gepla, D.A. Shabanov, D.A. Leontyev, 
MG. Levin, O.V. Shishkin, V.N. Baumer, and Ye. Ye. 


fa ee 
4 
; 
; 
| 
i 


f 
I 
i 


: 
i 


: 


i 
: 
z 
A 


z! 
tH 
i 
i 
i 
73 


g 
| 
| 
: 


: 
| 


rE 
FB: 








ey 


LIFE SCIENCES 2 
bydroxybdufalin. Compounds 6 Grough 9 were deur- 
muned to have the composiuon , (MH = 417) 
The gine compounds extracted from the (oad s skin s¢- 


creuom were used as markers in developing a method 
for chromatographic analysis of the total extract of Bufo 
viridis secretion. Figure |; table |; references 13: 2 Rus- 
sian, 11 Western. 


Russia: Myceliem Extract From the Fungus 
Pythium ulimam—An Eflective Means of 
Protecting Potatoes Against Phyto@uor sis 
964D0653A Moscow MIKROBIOLOGIYA in Rusman 
Vol 64 No 4, Jul-Aug 95 pp 497-499 


[Article by M.A. Kuznetsova, L.A. Shcherbakova, LI 
linskaya, A.V. Filippov, and O.L. Oneretskovekaya. 
All-Russian Scienufic Research Institute of Phy- 
topathology. Bolshiye Vyazemy, and Biochemustry 
Institute imeni A.N. Bakh, Russian Academy of Sci- 
ences, Moscow, manuscript received 14 Jun 94; UDC 
$77.19:382.28) 


(FBIS Summary] The ability of isopropanol extracts of 
mycelium from the fungus Pythiwn ultumum to protect 
7- to B-day-cld seedlings of two varieties of potatoes 
(Presco and Temp) against phytofluorosis was studied 
in experiments conducted on potato seedlings and potato 
and tomato leaves that had been infected with Phytoph- 
thora infestans. The antiphytofluorosis activity of the 
P. ultimum extract was compared with that of the con- 
tact Chemical khometsin and the well-known Mological 
preparations rizoplan and baktofit. The opumum age of 
P. ultemum Cultures from the standpoint of accumulavon 
of metabolites with a protective effect was determined, 
and the protective effects of extracts from 3.. 5-, and 7- 
day-old mycelium were compared in studies performed 
on tomato leaves exposed to P. infestans. Each exper- 
iment was repeated three times. The potato seedlings 
were treated twice (at a 7-day interval) with a P. wli- 
mum extract that was obtained from a submerged culture 
of P. ultimum by boiling the mycelium with 50 percent 
isopropanol. Just a single application of the extract in 
a 1:10 dilution reduced the infection of isolated potato 
leaves by a factor of 23 as compared with the rate of in- 
fection of the control leaves. The extract's effectiveness 
in preventing infection decreased as the dilution of ex- 
tract applied to the leaves was increased (to | 10,000). 
Even at so high a dilution, however, the extract still 
provided a statistically significant degree of protecvon 
provided that the leaves were not exposed to P. infestans 
unui! 48 hours after they had been treated with the P u/- 
timum extract. The maximum degree of protecvon was 
ottained with extracts from }-day-old mycelium in a 
1:10 dilumon. In addiuon, treating isolated potato leaves 
with the P. ultimum extract suppressed the phytofluoro- 
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phynologixcal mechanisms of vanous forms of adapuve 
behavior with the goal of unsung whe efforu of special- 
ists wn Gfierest fields of neurotmology. and Gevelopung 


seuruns and securomediator sysierms in the mechanisms 
of learning and memory were cxamined. ht should be 
emphasized that a significant part of the expenmental 
material thal was presented was obGuned in research on 
monkeys using af imtegraied orgamizavonal approach 
The value of the papers presented in this secvon lies in 
the fact that they reveal the mechanism of imterncuros 
signal transducton, which is implicated in formation of 
complex forms of adapuve behavior 

The second section mectung was devoted to a discussion 
of neuro-eadocrine mechanisms of formation of adap- 
uve behavior The discussion on this issue showed thal 
this research, which has recently been conducted inten- 
sively abroad, is successfully developing in our Country 
am well. The same can also be said for the study of 
the genetic aspect of adapuve behavior, which was con- 
sidered in the third section meeting. In this direction 
Russian scienusts hold the lead in research on genetic 
control of intracellular regulatory systems and their in- 
fluence on the genome 
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Resta: Localring Sites of the Deveiopmesnt of 
Anomalous Miniature Ead-Piste Curreets ins 
Neurcapescular S vRapee 
H4D06S5A Moscow BYULLETEN 
EXSPERIMENTALNOY BIOLOGI! | MEDITSINY 
in Russian Sep 95 Vol 120 No 9. pp 235-238 


[Article Wy AL. Zefirow and S. Yu. Cheranov, Normal 
Physiology Deparument (head. Professar AL. Zefirov). 
Kazan State Medical lnstituic; manuscript received 12 
Apr 94) 


[FPBIS Summary) The ses of occurrence of anomalous 
muniature end-plate Currents [MEPCs) in the ncuromus- 
Cul synapse were localized in experuments performed 
om sevrommusculas preparaons of the sterpoculancous 
muscle of the frog Rana rudibunda After the preparation 
had been isolated, it was placed in a 7-mil glass way and 
coptunuously superfused with Ringer's soluvon for cold- 
blooded animals The soluvon. which had a temperature 
of 20°C, contained the following (mmol/l): NaCl, 1 18.0. 
KCl, 3.0; CaCl, 0.3; MgC, 2.0; and NaHCO, 2.4. A 
Biola polanization-tnterference microscope (magnific a- 
tion, 400) was used to visualize the surface nerve end- 
ings and connect microciectrodes to them. The mucro- 
electrodes were filled with NaC! (2 mmol) and had an 
inner tip diameter of 1-3 wm. The synaptic signals (400- 
600 and/or 200-400 end-plate currents) were 
recorded with one or three extracellular clectrodes. The 
signals were amplified and measured automatx ally by 
using an IBM PC. The coordinates of the points where 
mediator was released were determined. and graphs of 
the secretion of mediator into the nerve endings were 
plotted by comparing the nature of the distribuvon of the 
sites of occurrence of o-MEPC and a-MEPC. In some 
experiments, 4-amunaquinolinie acid (0.25 mmol!) and 
emeune (10 mmol) were added to the perfused solubon 
to increase the frequency of a-MEPC. The experiments 
were also performed on frogs that had been denervated. 
in which case thes MEPCs were recorded on day 4 after 
the denervation procedure Motor nerve sumulavon was 
accomplished by using rectangular clectrx pulses with 
an sbove-hreshold amplitude and duration of 0.15 to 
0.3 ms Denervation and addition of 4-amunoguinolmi 
acid and emeune to the perfused solution resulted in an 
increase in the frequency of the signals recorded Exam- 
ination of the topography of the sites of occurrence of 
signals in the nerve ending by the three-macrociectrade 
method demonstrated that quanta of mediator respon. 
sitie for the generation of postisynapuc signals are re- 
leased not in the active zones bul rather in limited seg. 
ments of synapse located hetween the termunal sec ons 
of the active ones. ht was concluded that the source 
of the quanta of mediator responsible for guneravon of 
postsynapuc signals is the Schwann cell which is char 
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acterized by a mechanism of mediator rekcase Gat intact Commrols (16.65 «/- 2.0) relate unas) Is commas. 
very Gifferem from the mechanism of mechator release 8=—s the spostancows Chemebumencacence of the radteu ad. 
fom s serve ending Figures 3. references ||. 4 Rus mimsered bot tonx shock endotoum and admablasue 
sian, 7 Wester. equaled 40.12 +/- 3.99, 28.14 o/- 523, and 26.73 +/- 

2.08 relative units 45, 180. and 360 meeutes afer ad- 
Rests: Effect of ProOvidasts o@ Servival of mumstrapon of the endotoum Although the levels of op- 
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in Russian Sep 95 Vol 120 No 9. pp 258-259 


[Article by AP. Shepelev. A. Yu. Antipov, and VM 
Biopreparat Scuenufx Productos Assaci- 


Gon, Rostov-ne-Dosu, manuscript received 31 Oct 94) 


(PBIS Summary) A study cramuned the effect of pro- 
oxidants on Ge survival of chinchilla rabtus and on 
the huminesceace of whole Dood cells exposed to the 
toxk shock endotoum Staphylococcus aureus The ani- 
mals were divided into five groups of eaght rabteu each 
One group served a intact controls. All rabbits in the 
remaning fow groups were administered the median 
lethal Gose of toxic shock endotoxin. The controls re- 
ceived only the toxrk shock endotoxm The experimental 
animals were divided into three groups and received in- 


imyectons of the following adnablasun (in 





‘ of | mg/kg body weight), catalase (40,000 uniw/ 
ig body weight). and tocopherol (| meg body weight) 


sonuzed rymosaa-sumulated Chemuluneacscence of Une 
animals recerving the adriaDiasus rem ned sgnifk any 
below the levels of the intact controls Ghroughow!t the 
course of the caperiment (3.08 +/- 0.48, 3.66 «/- 0.91, 
and 4.76 +/- 0.84 relative units as of 45, 180, cad MO 
muputes after adsmemstrapon of the toxx shack cado- 


activation of Ge generation of active forms of 
by the blood’s phagocytes. Tables 2; references 7: 2 
Russian, $ Western 


[Article by GN. Krythanovekiy, VO. Kucheryan, 
Ye.V. Nikushkin, and N.A. Kropina. General Ner- 
System Pathclogy Laboratory (head, GN 





mental animals and controls was determined 24 48. and 
72 hours and 7 days after administration of the toxin 


The results were analyzed by the generally accepted sta 


+ 18) and 5.98 +/- 1.02 relative units, respectively) 
was significandy jower than tha! of the intact coarrols 
(13.34 o/- 2.42 relative wnits). The opsonized rymosan- 
sumulated chermbuminescence of the Dioad cells of the 
animals adrrunstered the tox shock endotonin ($47 +/ 
~ 1.12, 7.96 o 1.02, and 1.73 +/- 0.82 relative aniu w 
of 45, 180. and 60 munutes after adrmmmistration of the 
endotonin) was also signifk anUy Jower than that of the 


was studied in 7-month-cld male mice of tee line 
CS7Bi. Parkinsonian syndrome was induced in the 
mace by systemac invapertioncal injocvon of | methyl 
4-pheay!-|.2.3,6-4etrahydropyridine (MPTP) in a dose 
of 20 mg/kg twice daily for 10 days at 12-hour intervals 
The animals were also given basx fibroblast growth 
factor before and after days 5 and 5 afier initiation 
of the MPTP injectons Basx fitroblast growth factor 
administered bilaterally imto the nasal cavity of 

. To ncrease ts activity 
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and decreased sumbers of “large” movements, with 
the maximum decreases being noted on days 5-7 after 
initiation of the MPTP injections and until day 


10, however, their levels of overall motor activity and 
“large” movements were practically the same as those of 
the control animals. intranasally administered fibroblast 
growth factor was found to attenuate the development 
of oligokinesia, muscular rigidity, and weight loss and 
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The preventive medical aspects of transporting haz- 
asdous chemical freight (HCF) and of cleaning up ac- 
cideats with it on railroads are reflected rather fully in 
the literature of recent years (6, 10, 15, 21}. The current 
list of HCF carried in closed rail cars in bulk, in com- 
pressed and in liquefied states contains more than 100 
names. HCF is represented in many classes of current 
complex classifications of freight listed in GOST (All- 
Union State Standard) 19433-88: “Freight, hazardous: 
Classification and labeling”. 


The purpose of our study was to validate criteria for 
ingling out chemical freight that belongs in the class 
of particularly hazardous chemical freight (PHCF). 


“most hazardous freight,” referring to PTS, explosive 
substances and ammunition. Carrying such freight by 


guidelines 

given [26]. The main documents in our country dealing 
with transportation of hazardous freight (GOST 19433- 
88), which is based on international recommendations 

















Rudanovskiu, and others (12), which deals with not only 
chemical but also explosive and inflammable freight. In 
this article we shall discuss only PHCF. 


ht is known that the vast majority of transported chemi- 
cal compounds present the danger of acute and chronic 





or discharged.” This too-broad concept does not focus 
on the extent and severity of consequences of accidents 
with such substances. 
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is of deciding importance in assessing the effect on an 
individual in case of direct contact with a substance. 
As for the real hazard of mass poisoning, it depends on 
a sumber of additional conditions (weight of the sub- 
landscape conditions). 

Analysis of consequences of various accidents with PTS 
and experience gained in assessing the ensuing chemical 
situation [4, 7, 25} confirm the validity of the thesis that 
the range of particularly hazardous substances musi be 
limited by three main criteria: 


—extreme and high toxicity of substance (freight); 


—volatility, i.c., capacity to readily pass into the atmos- 
phere in the form of vapor (gas) and fine acrosol in case 


of accident; 


—presence in industrial facilities and transport of sub- 
stances in a volume (mass) exceeding safety standards 
and potentially causing mass injury to people. 


From this point of view, we can consider the definitions 
of the PTS concept contained in the latest publications 
(5, 25] to be more acceptable. Unlike prior definiticns, 
they take into consideration in part the above-mentioned 


sible acute inhalation poisoning (CPIP, according to !.V 


Sanotskiy). According to GOST (SSBT) 2.1.007-76) 
“Toxic subsiances. Classification and general safety re- 


screening PHCF, it 

does not take into considerate some 

discussed aspects of the real hazard of chemicals 
(freight). For this reason, in addition to the CPIP. 

















the quantitative expression 
of which is CPIP (30 or more) combined with larger 
contamination zone as a result of accidental discharge 
or spill of HCP (more than 500-800 m) to be the chief 


criteria for chemical freight as PHCF. More 
precisely, HCF of various classes that has both adverse 
must be classified as PHCF. 
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stances as PHC, despite 

the above criteria of inhalation hazard. 

As for such an extremely important indicator of partic - 

( ntthoes ea nye cee tthe agoraphard 
since 

freight is effected in carloads, when the weight of a 

substance is usually in the tens of tons and, in case of 
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in the course of these studies, with consideration of the 
above criteria, we carried out analytical and mathemati- 
cal testing of hazard for all currently transported volatile 
chemical large-size freight.' 

As baseline data we used the collections in official 
effect of rules for transportation and railroad rates which 
contain a complete list of hazardous freight known 
to date which are allowed to be carried by rail in 
open cars, containers, tanks and gondola hopper cars 
{13, 16, 23, 24]. We calculated CPIP and maximum 
contamination zone for all toxic substances that are an 
inhalation hazard. Special attention was given to freight 
in the relevant subclasses of Class 2 of “freight hazard” 
(toxic gases, toxic and inflammable gases), Class 3 
(inflammable liquids), Class 6 (toxic substances) and 
Class 8 (caustic and/or corrosive substances) according 
to GOST 19433-88 “Freight, hazardous. Classification 
and labeling.” 


We used the conventional formula to calculate CPIP- 
DD 
CPIP = Cy/CL a. 


where the first term on the right side of the equation 
refers to maximum concentration of substance furnes in 
air at 20°C temperature, mg/l; CL,,3/4 is median lethal 
concentration of given substances established in albino 
mice after 2-h exposure, mg/l. 


Calculations of maximum depth of involved zone were 
Carried out using methods in effect at the present time 
{11}, with consideration of certain standard conditions: 
total destruction of standard container (50 tons), worst 
meteorological conditions (inversion, wind velocity | 
m/s, air temperature 20°C). 


On the basis of calculations of the entire array of chem- 
ical freight examined (about 450 names), we singled 
out a group of 43 substances that had a high probabil- 
ity of causing acute fatal inhalation poisoning (CPIP 30 
or more) and forming considerable contamination zones 
(more than 500-800 m) in case of accident, which we 
Classified as PHCF. In turn, we divided these substances 
imto two classes according to degree of danger of acute 
inhalation poisoning: | — extremely hazardous (CPIP 
>300) and 2 — highly hazardous (CPIP from 300 to 
30). This classification and list of PHCF with high in- 
halation hazard carried by rail are listed in Table |. 
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Tabte 1. Clasaification and list of particularity hazardous chemical freight (PHCF) with high danger of inhalation during 
tramsportstica 





| Name of substance 





Class 1. Extreme dangrr of acute mhalatien paisening 





sulfurous ash ydnde (sulfur donde ) 
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Tewstwromems carbos (carbos Letratromede 
Tewechtorams carbos (carbos werachiande ) 
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[Article by V. M. Danilowa, N. V. Kulikowa, V. S. 
Tregubov, V. S. Omelyanyuk. A. M. Pilenko, Scientific 
Physiology 
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321,900 persons, or by 19 percent. 


A natural loss of populavon. for the first ume observed 
in the Russian Federation late in 1991, during the past 
your was 750,300 persons. The sumber of deaths was 
gromer by « factor of 1.5 than the sumber of births. 
By carly 1994, the death rate exceeded the birth rate in 
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consequences of the cataclysms of the 20th century — a shortage of medicines, inadequate compensation for 
world and civil wars, starvation, political repressions the worsening natural and social sphere, predetermined 
and ecological catastrophes. further slippage in the health of Russians 


Unfavorable changes in the health of Russians began (o 
significantly in the 1960s. After the 
successes attained in the struggle against infecuous dis- 





The simple coverage of the population with 
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changes the task of preserving the health of the pop- 
ulation was aggravated to a still greater degree. The 
decrease in the standard of living, inevitable with adap- 
tation of the population to a market economy, under 


Nember of deaths 

Year , Theesands of pervams Per 1,000 Deaths per —— 

1987 15316 10.5 1010 

198s 1,568.1 10.7 101.9 

1989 1,5e3.8 10.7 100.0 

1990 1,456.0 11.2 104.7 

1991 1690.7 14 101.8 

19972 1,807.4 122 107.0 

1973 2,129.3 45 1189 
Sanitary -cpidemiological condivons worsened in most An aggravation of the crime situation and a weaken- 
regions of the country. There was an increase in the ing &f wank Gisigiino Coresse 62 neue 


of te 


According to estimates of WHO specialists, up to 30 
percent of the diseases among the population of the 
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planet are associated with cavironmestal pollution. in 
this conseciion it must be soted that almost half of Rus- 
sians, according to information from the Russian Feder- 
ation State Committee for Sanitary and Epidemiological 
G@rink water not meeting hygienic standards. 
According to data from the Russian Federation Ministry 





LIFE SCIENCES 51 


of Eavironmental Protection anc Natural Resources, lev- 
els exceeding the MAC of one type or several contami- 
nating substances is noted in the air of 171 cities, end in 
83 of them the maximum one-time concentrations of in- 
dividual harmful substances were 10 times greater than 
the maximum admissible levels. 








Table 2. Factors Governing Death Rate in Russia 


Namber ef Deaths, 1993 
inde Teta, Percemt of iota Nembder of 1993 Reletive§=— Percent of 1993 
thoranads pamber of Deaths Per te 1987 
éreths 100 G00 

Total éying frome all causes 2.1293 100.0 14464 i778 119.0 
incheding 

from carculatory rystem diseases 1131.9 53.2 768 9 1%6.9 119.0 

from gamors mS 43 206.9 143 102.5 
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